
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O.Box 14S0 

Alexandria, Virginia 223 13-1450 
www.intpto.EOv 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/678,417 



10/03/2003 



35510 7590 03/07/2006 

KEATING & BENNETT, LLP 
8180 GREENSBORO DRIVE 
SUITE 850 

MCLEAN, VA 22102 



Chun Ho Fan 



50626.58 



1001 



EXAMINER 



TRINU. MICHAEL MANH 



ART UNIT 



PAPER NUMBER 



2822 

DATE MAILED: 03/07/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev, 10/03) 



wi ffwcr M wuf f fif faff jr 


Application No. 

10/678,417 


Appllcant(s) 

FAN ET AL. 


Examiner 

Michael Trinh 


Art Unit 

2822 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 20 December 2005 , 
2a)^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Experts Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 12 and 14-19 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Glaim(s) is/are allowed. 

6) ^ Claim(s) 12 and 14-19 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim{s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objeGtion to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)\J None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

*** This office action is in response to Applicant's amendment and RCE filed on August 16, 
2005. Claims 1-11,13, and 20 were canceled. Claims 12 and 14-19 are currently pending. 
*** The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

Claim Rejections - 35 USC § 103 
1. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higgins, III 
(5,583,377) taken with Suzuki (6,028,358). 

Higgins teaches (at Figs 1-8; cols 2-8) a method for fabricating an integrated circuit 
package comprising at least the steps of: providing a substrate having opposite first and second 
surfaces and conductive traces 18,14 extending there between, the substrate having a cavity 
therein; fixing a heat sink slug in form of a plate (e.g. 66/68 in Fig 3) to the first surface of the 
substrate 62 such that the heat slug spans 66/68 the opening cavity 20 (e.g. Figs 3, col 5, lines 
44 through col 6; col 2, line 50 through col 3, line 42), wherein the base portion of heat sink slug 
preferably extends below circuitized substrate; however, the base portion can be planar with the 
circuitized substrate (col 6, lines 60-68; lines 7-68; col 8,lines 49-51); mounting a semiconductor 
die 13 to said heat slug 66, at least a portion of said semiconductor die 13 being disposed in said 
cavity 20; wire bonding 19 said semiconductor die 13 to ones of the conductive traces 14/18 at 
the second surface of the substrate 62 (Figs 3,2,1, col 3, line 1 1 through col 5); encapsulating 
said wire bonds 19 and said semiconductor die 13 in an encapsulating material 33 (col 4, lines 
35-42), and forming a ball grid array 21 on a first surface of said substrate 62 such that bumps 21 
of said ball grid array are in electrical connection with ones of said conductive traces 14 (col 3, 
lines 30-42), wherein fixing the heat slug is fixed to said substrate comprises fixing said heat 
slug 66/68 to said first surface of said substrate 62 (Fig 3; col 5, lines 44-67; col 2, lines 50 
through col 3, line 42; col 4). 

Higgins already teaches spanning the opening cavity 20 with a heating slug in the form of 
a plate having the base portion of heat plug preferably extending below circuitized substrate but 
the base portion can be planarized with the circuitized substrate (col 6, lines 60-68; 7-68; and col 
8,lines 49-51). 

Higgins thus lacks showing the heat slug in the form of a substantially flat plate. 
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However, Suzuki teaches and shows at Figure 1 A (first embodiment, col 3, line 55 
through col 4) spanning the opening cavity with a heating slug 4 in the form of a plate having the 
base portion of heat sink plug extending below circuitized substrate, and also teaches and show 
at Figure 3 (second embodiment; col 5, lines 39-55; Figs 7-8; col 6, line 45 through col 7; Fig 9, 
col 7, lines 15-24) spanning the opening cavity with a heating slug 13 in the form of a 
substantially flat plate. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to fixing the heat slug in the form of the plate of Higgins to the substrate by 
alternatively employing the heat slug in the form of a substantially flat plate as shown and prima 
facie taught by Suzuki, wherein Suzuki prima facie teaches forming a heating slug 13 in the form 
of a substantially flat plate (see Figure 3) instead of using the heat slug 4 having sidewalls and 
flanges as shown in Figure 1 A of Suzuki. This is because these heat slugs are alternative and art 
recognized equivalent for substitution, wherein a semiconductor device package having the flat 
heat slug is planar, and wherein a pluraUty of semiconductor device packages having the flat heat 
slugs can be effectively stacked together so as to form stacked devices. 

2. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higgins, IE 
(5,583,377) and Suzuki (6,028,358), as applied to claim 12, and further of Li (5,982,621). 

Higgins and Suzuki teach (at Figs 1-8; cols 2-8) a method for fabricating an integrated 
circuit package as applied to claim 12 above. 

Higgins teaches fixing the heat slug 66/68 to the substrate by adhesive, but lacks fixing 
by a solder reflow technique. 

However, Jamieson et al teach (at Figs 2-4; col 2, lines 37-61) fixing a heat slug 30 of 
metal to a board substrate 32 by solder reflowing technique or adhesive. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to fixing the heat slug of Higgins to the substrate by employing a solder 
reflowing technique as taught by Jamieson, because soldering and adhesive fixing techniques are 
alternative and art recognized equivalent techniques for substitution in fixing the metal heat slug 
to the substrate so that the heat slug can be firmly and strongly attached to the substrate in a 
reUable manner. 
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3. Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Higgins, III 
(5,583,377) and Suzuki (6,028,358), as applied to claim 12, and further of Li (5,982,621). 

Higgins and Suzuki teach (at Figs 1-8; cols 2-8) a method for fabricating an integrated 
circuit package as applied to claim 12 above. 

Prior to encapsulating, Higgins lacks mounting a die adapter to the semiconductor die (as 
recited in claims 15-16), mounting a heat spreader to the substrate (as recited in claims 17-18), 
and mounting a heat spreader such that at least one side wall of the heat spreader is mounted to 
the substrate and a top portion of the heat spreader contacts the adapter (as recited in claim 19). 

However, prior to encapsulating of an encapsulating material 40, Li teaches (at Figs 4- 
6,2; col 2, line 31 through col 3, line 7): Re claim 15, mounting a die adapter 20 to a 
semiconductor die 31; Re claim 16, wherein encapsulating comprises encapsulating the wire 
bonds 32 and the semiconductor die 31 and surrounding the die adapter 20 such that a surface of 
said die adapter 20 is exposed (Figs 4-6; col 2, lines 31 through col 2, line 7); Re claims 17-18, 
mounting a heat spreader 10 to the substrate 30 (Figs 4,1-2; col 2, lines 12-31; abstract); and Re 
claim 19, mounting a heat spreader, prior to encapsulating, such that at least one side wall of said 
heal spreader 10 is mounted to said substrate 30 and a top portion of said heat spreader contacts 
said die adapter 20. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to fabricate the integrated circuit package of Higgins by, prior to 
encapsulating, mounting the die adapter to the semiconductor die and the heat spreader to the 
substrate such that at least one side wall of said heal spreader is mounted to the substrate and a 
top portion of the heat spreader contacts the die adapter, as taught by Li. This is because of the 
desirability to quickly cool the die during operation by dissipating the heat from the chip through 
the die adapter and the heat spreader, thereby improving the reliability and working efficiency of 
the integrated circuit package. 

Response to Arguments 
*** Applicant's arguments filed December 20, 2005 have been fiilly considered but they are 
not persuasive. 
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Applicant mainly remarked that in Higgins, HI, . .the heat sinks must include abase 
portion, sidewalls and flanges . . and "Higgins teaches away from such heat slug. . and 
"Regardless of whether or not Suzuki teaches a heat slug in the form of a substantially flat plate, 
the fact that Higgins, III teaches away from such a heat slug. . 

In response, again, this is noted and found unconvincing. The combined references prima 
facie teaches the claimed invention. The metallic base heat slug 13 of Suzuki and thermal heat 
sink plate slug (e.g. 66/68 in Fig 3) of Higgins are functioning as a heat slug as they are also 
thermally conducted and thus removed heat from the chip (Higgins col 4, lines 55-60; col 6, lines 
41-67; Col 2, lines 58-67; and in Suzuki, see col 9, lines 14-24 and col 5, lines 45-50). The 
rejection is not overcome by pointing out that one reference does not contain a particular 
limitation when reliance for that teaching is on another reference. In Re Lyons 150 USPQ 741 
(CCPA 1966). Moreover, it is well settled that one can not show non-obviousness by attacking 
the references individually where, as here, the rejection is based on combinations of references. 
In Re Keller, 208 USPQ 871 (CCPA 1981); In Re Young, 159 USPQ 725 (CCPA 1968). In the 
combination of the references, Suzuki prima facie teaches a heat slug in the form of a 
substantially flat plate . 

Higgins clearly teaches forming a heat slug attached to the substrate (col 2, lines 58 
through col 3), wherein the heat sink establishes a continuous themial path (col 4, lines 55-60; 
col 6, lines 39-67). Indeed, Higgins teaches (at Fig 3) fixing a heat sink slug 66/68 in form of a 
plate to the first surface of the substrate 62 such that the heat slug spans 66/68 the opening 
cavity 20, wherein the base portion of heat sink slug preferably extends below circuitized 
substrate; however, many benefits are achieved if the base portion is planar with the circuitized 
substrate (col 6, lines 60-68; lines 7-68; col 8,lines 49-51). As abeady of record, Suzuki prima 
facie teaches and shows at Figure 1 A (first embodiment, col 3, line 55 through col 4) spanning 
the opening cavity with a heating slug 4 in the form of a plate having the base portion of heat 
sink plug extending below circuitized substrate, and also teaches and show at Figure 3 (second 
embodiment; col 5, lines 39-55; Figs 7-8; col 6, line 45 through col 7; Fig 9, col 7, lines 15-24) 
spanning the opening cavity with a heating slug 13 in the form of a substantially flat plate. 
Herein, as of record, although Higgins teaches heat slugs including sidewalls and flanges, 
Higgins also teaches the base portion can be planar with the circuitized substrate (col 6, lines 60- 
68, lines 7-68; col 8, lines 49-5 1). Especially, Suzxiki prima facie teaches forming a heating slug 
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13 in the form of a substantially flat plate (see Figure 3) instead of using the heat slug 4 having 
sidewalls and flanges as shown in Figure 1 A of Suzuki. Thus it would have been PRIMA 
FACIE OBVIOUS to one of ordinary skill in the art at the time the invention was made to fixing 
the heat slug in the form of the plate of Higgins to the substrate by alternatively employing the 
heat slug in the form of a substantially flat plate as shown and prima facie taught by Suzuki. 
This is because these heat sink slugs are altemative and art recognized equivalent, wherein a 
semiconductor device package having the flat heat slug is planar, and wherein a plurality of 
semiconductor device packages having the flat heat slug can be effectively staked together so as 
to form stacked devices. 

Moreover, the present application teaches forming a "heat slug" 26 (Fig 1) and forming a 
"heat spreader" 38 on the other surface of the substrate (Fig 4E). In the combination of the 
references, the heat slug as taught by Higgin III and Suzuki functions the same as the heat slug 
26 as claimed by the present application. 

It must be remembered that the references are relied upon in combination and are not meant to 
be considered separately as in a vacuum. It is the combination of all of the cited and relied upon 
references which make up the state of art with regard to the claimed invention. It is well settled 
that one can not show non-obviousness by attacking the references individually where, as here, 
the rejection is based on combinations of references. In re Young, 403 F.2d 754,159 USPQ 725 
(CCPA 1968); In re Keller 642 F.2d 413, 208 USPQ 871 (CCPA 1981). The rejection is not 
overcome by pointing out that one reference does not contain a particular limitation when 
reliance for that teaching is on another reference. In Re Lyons 150 USPQ 741 (CCPA 1966. 

In response to Applicant's argument that there is no suggestion to combine the references, 
the Examiner recognizes that references cannot be arbitrarily combined and that there must be 
some logical reason why skilled in the art would be motivated to make the proposed 
combination of references. In re Kegel 188 USPQ 136 (CCPA 1975). However, there is no 
requirement that the motivation to make the combination be expressly articulated in one or more 
of the references; the teaching, suggestion or inference can be found not only in the references 
but also from knowledge generally available to one of ordinary skill in the art. Ashland Oil v. 
Delta Resins 227 USPQ 657 (CAFC 1985). The test for combining references is what the 
combination of disclosures taken as a whole would suggest to one of ordinary skill in the art. IN 
re McLaughlin 170 USPQ 209 (CCPA 1971): IN Re Rosselet 146 USPQ 183 (CCPA 196). 
References are evaluated by what they collectively suggest to one versed in the art, rather than 
by their specific disclosures. In Re Simon, 174 USPQ 1 14 (CCPA 1972); In Re Richman 165 
USPQ 509, 514 (CCPA 1970). 

Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time poUcy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessfixl, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct,uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Oacs-3-9 
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